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The present invention 
bradykinin. 



BRADYKININ ANTAGONIST PEPTIDES 



BACKGROUND OF TOE IWENTON 



70 



15 



20 



25 



ntTrnd are overproduced In patwogral condilons »ucn « >\ „„i„ me . anaphyladjc mo* 

the bradykinin structure as a nonapeptide. there nas id ^ without stimu | a tmg the pain ana 

couidS « bradykinin antagonists by binding o fte ^bra W™™* such sequ6 nce-related peptide 

J t 113681 CO 23-33; Schroder. E.. Structure scovro -chemrjtrY and 

SSdm^ ^512*9^ « «<»«• » S r *SJ k Si V *, 2S 

- -sr.-. — - «- — — • -* ^ WPMM "" 9 " 

"Tf— CTS^r, — to - — «— 

bradykinin antagonist peptides. , methods for providing analgesia and/or 

and/or other conditions mediated by braaywmn. y 
humans or lower animals. 
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™ ^ *~ » — « — ^ *• s ™ c,u,,: 

H-L-Q-T-U-V-W-X-Y-Z-Arg-OH (D _ L 

— "„ U is seiected from the group — J ■ - * J -2 ^^^^ 
configuration, a peptide containing from about 2 * ^ group from the group consisting of 

S ,east one of which is ^^^^eJ, groups, and aiky.-type protectmg groups, 
acvl-tvpe protecting groups, aromatic uretnane w» v » 
V (b) Q is selected from the group cons,s mg of Aj. g a d Orn ^ ^ ^ ^ d 

amino acid residues; , + . nf , . fl . inna tic and L-aromatic amino acid residues, 

and the pharmaceutical* acceptab.e salts thereof. 

DESCRIPTION 

30 ^ pr9 sent — « P e.des are condenses of amino acid residues * P a^ 

~o Ses 0 f «, ^ -rsr-MS^T 

^^i^S^S?S3i- -e the foiiowing chemica, structure: 

_ N _C-C~ (2) 
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& V o 

1st preferably J is nil. R 7 is preferably n, . * chrfn. Substituted R 2 has substantally 

oreferably Cj. R 2 is preferably saturated. R is erat W««g wjth „ droxy , a | koxy having 

SSn«i«n* substituent, R 2 is unsubstituted or substituted I with 

from 1 to about 3 carbon atoms, »*ornrtio. «J«JJ*J hydrogen, or when J is nil. R may be n,l 

M roxy : more preferably R 2 .n l Z R 2 ; most preferab.y R< is hydrogen. 

nrrdTe!:^ - - chemicai sfructure: 
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Ar 

Rl Ft 3 q 

'N — C — C--' (4) 
Rl 



30 



35 



.Man*, ana Ar is unsab MUM or * y ''JSng „, Lbustltatad and t«* 

„*,ior,e. Ar is praWably setectad from » gw „ mmMaMS or subailulad phwift 



40 



45 



G— NH 2 
Rl J 

.M-C-C- (5) 
Rl 



* ^Slt^ino aoid ,aa,d U a S Wo .h. c— 

50 



55 
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COOH 
'N — C— C~ 



(6) 



or 



JO 



IS 
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COOH 

A » 

■N- C-C- 
Rl 



(7) 



3.-~~=sr—~- 

chemical structures of these ammo a Table I 
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—A- is 



0 

I ii 
-NH-CH-O 



J 



0 

i l it 
-N-CH-C- 
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glycyl 
al anyl 
valyl 
1 eucyl 



Gly 



Ala 



Val 



Leu 



^picture 



H 
i 



CH3 
—A—' 

CH(CH3)2 
i 

— A— 

CH2-CH(CH3)2 

i 

— A — 
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AUpljaiii (continued) 



structure. 



JO 



20 



isoleucyl 



seryl 



-He 



Ser 



15 . i Thr 

threonyl 



Pro 



35 _B 0 — 



prolyl 

hydroxyprolyl ^ 

* 2-carboxy-thiazolidyl Thz 

45 2-carboxy-azetidyl Azt 

50 pipecolinyl P1 P 

2,3-dehydroprolyl Ep r 



H3C-CH-C 2 H 5 
~A~ 



CH20H 
~A~ 



CHOH-CH3 
~A~ 



CH 3 

a -aminoisobutyryl Aib ~~ j.^ jj 



CH3H 

sarcosyl 5ar 



£^1^ CH 2 -CH2-CH 2 

30 t I 



B D~ 

CH2-CHOH-CH2 



CH2-CH2-S 
B 0~ 



CH 2 — CH 2 
-B 0 ~ 



CH 2 -(CH 2 )2-CH2 
-B °~ 



CH 2 -CH2-§H 
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mr^M^M^ abbreviate 
Aromatic 

phenyl alanyl phe 



tyrosyl Tyr 



0.(2-thienyl)alanyl Thi 



structure 

— ■A-*' 

CH2-0-OH 
—A— 

ch 2 <> 

~A~ s 



,.(l-naphthyl)alanyl INap** J£ 



^-(2-naphthl) alanyl 2Nap** 

0-(2-pyridyl) alanyl Pyr 

p-nitrophenyl alanyl Nph 

p-chlorophenyl alanyl Cph 

O-roethyltyrosyl Mty 



~ A-v V // 



-A~ 



— A~ 



N 

CH2 



CH 2 hQ>-N02 
~A~ 

CH 2 -<Q>-C1 
—A — 



— A~ 

fly® 

tryptophyl Trp _ A ~ ^ 
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Agnatic (continued) 



lysyl 



ornithyl 



glutamyl 



arginyl ^ 



homoarginyl Har 



Lys 



Orn 



aspartyl Asp 



Glu 



I 11 



histidyl His I Y 



CHz-CHz-^ 
~A~ 



homophenylalanyl Hph 



a-phenylglycyl W ~ A 

NH 

CH2-(CH2)2-NH-C-NH 2 




i 

-A~ 



NH 

CH 2 -(CH 2 )3-NH-C-NH2 

t 

'-A — 



CH 2 -(CH2)3-NH2 
~A~ 



CH2-(CH2)2"N H 2 
i 

— A— 



AciiU CH2-C00H 

i 

. — A — 



CH 2 -CH 2 -C00H 
-A— 
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£cicLi£ (continued) 



4-carboxyprolyl 
Amide 

asparaginyl 
gl utaminyl 



Cpr 



Asn 



Gin 



4-carbamoyl prolyl Crop 



structure 



COOH 

t 



CH2-CH-CH2 



~B 



CH2-CONH2 
~A — 

CH2-CH2-CONH2 
-A~ 

CONH2 
CH2-CH-CH2 



^B- 



■D- 



N-acetyl-4-aminoprolyl Aap 



HN-C-CH3 
CH2-CH-CH2 



N- acetyl ornithyl 



Aor 



0 

II 



CH 2 -(CH 2 )2-NH-C-CH3 



— A — 



N-hydroxyasparaginyl Nha 



N-hydroxygl utaminyl Nhg 



CH2-CONHOH 
1 

-A— 

CH2-CH2-CONHOH 

1 

—A — 
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**Collectively Nap 

,0 H-L-Q-T-U-V-W-X-Y-Z-Arg-OH 0) 



manual or automated solid-phase methods. 
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( 1) by standard solution methods or by 



of the present invention and methods 



^ lowing non-limiting examples further describe the peptides 
of making them. 



10 



Example 1 
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^ nw /A<sn 3 DPhe 7 *bradykinin) 



25 



below, 

Boc Removal Sequence: chloride (20 mL. 15 

w„ *.<• neutralization sequence. 
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times with metnyiene w 

entered into the neutralization sequence. 
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Neutralization Sequence: ethylene chloride followed by 

Coupling Sequence: ^loride dimethylformamide. The 

• aci d resin is washed once with a 2:1 mixture^ of met hylene ££j£*Un* 

The amino acid resin ls wa5 " w ddjti of a 1: 1 mixture of 0.6 M ouw h» methylene 
coupling reaction is initiated with the add*™ o Boc . L . phenylalanin9 (Bachem toe.) «n v ^ 

ChemicL Company. W**^^^ ehb- 
0l ^ f *U7^^ i 2ri. 8 (l-B is washed ^^J^^^lm^^ 

(phenylalanine according to the coupling ^ ^ ^ 

resin ^W^ 8 "* ac ids are added in the following order: Boc-Ser. Boc- . ^ ^ 

with the following exceptions. i.o 
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& **, « Asn and *. «-» » «<— _ ^ ^ „ 



TO 



J5 



HF Cleavage Reaction: rnndense d hydrofluoric acid containing 

2N acetic acid. The acetic «*» washeS w sepbadex column (Sigma 

peptide product. . cru de peptide through a ^ » are ooled after 

P P Th e peptide is Pf^ y efuting with 1N ^.^J *» id - The ^ * 

Chemical Company, St. Louis, missou , ophilized to yield a white anw } (Ranin 

S by thin layer chromatography on a C„ silica column 214 X 3 g ^ 

fc^er purified ^TS^X^T*** W,th 3 3 ° ^iS ° . % trifiuoroacetic acid in 
instruments. Inc.. Wolburn. M^achus ^ ^ wat er solvent B a ^ 

„*, solvent A <^ * " ^^J, pooied and lyophilized * J^STreCMW triple quadrapole 
acetonitrile). The a PP ropn f. fr o a fuf mass spectral analysis on a Finn gan model . a obsQrved 

Example 2 
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Example 3 
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preparauuu u. » - a - - — , 

Example 4 
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Tha neotide is made using the same methods described in Example 1 with the replacement of Asn for 
molecular ion, M + H = 1127. 



5 

Example 5 



10 



„ u.. r n. Pr n.A S n.Glv-Ph9.Ser-DPhe-Phe.A r9 -QH (Asp*, DPhe'-bradykinin): 



^ spectra, analysis as described in Example 1 giving the correct molecular ,on. M + H 



Example 6 

20 



^ ^.P^n-Giv-Phe^ 

— - the amino acid Aap) 



25 



Prior to the automated synthesis of the nonapeptide. the precursor of the unnatur* amino acid residue 
N-acetyl-4-aminoprolyl (Aap) is prepared using the following procedure. 



30 



35 



N- Boc-4-hydroxyproline benzyl ester: 

The «h»l aceWe layer » £ ^ LTSfni- -X— 

yielding 22.8 g of clear viscous liquid (82%). 



45 N-Boc-4-azidoproline benzyl ester: 

jess .^-«~i^5&==^« 

directly to the azide with the addition of sodium az.de (15.2 g) nto the jaove . g 
stirring for 20 hours at room temperature, AJr y,?^^^,^^^ 5 ^ Lotion mixture is 
added and the reaction is sfrred l^..^^\ 7 l ^Lf ZZ^Z, mixture is extracted twice with 

8:2 hexaneiacetone. The appropriate fract.ons are pooled after TLC analys.s y.eiaing g 



50 



55 
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(showing a strong band in IR at 2100 cm' 1 ). 
N-Boc-4-aminoproline: 

the following acetylation reaction. 
a-N-Boc-N-(acetyl)-4-aminoproline: 

0, p« i, The ^«n 9 ™«UJ. » £ » ST« 0' C. 

combined, washed with saturated sodium ch.ond dnjd ove mag ~ = SU ^' jding ^ correct 
dryness. The final product is analyzed by 'H- and < 3 C-NMR, mass spec. 

StrU TSe 9 N-acetyl-4-amino P roline is incorporated into position 3 ot ^^JSTV^^Z 
examjfe aboveU the same 2 uSH 

nonapeptide is confirmed by mass spectral analysis, m + h 
described in Example 1 . 

Example 7 



.30 



„ .■.^p^.nr-dv-Phe-Ser-OPhe-Phe.Arg.OH (C^ DF^e^b^^ 
— — ' amino acid Cpr 

Prior to the automated synthesis of the nonapeptide, the precursor for the unnatura. amino acid residue 
40 4-carboxyprolyl (Cpr) is prepared using the following procedure. 



45 



50 
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1) Lawes son's Reagent 

2) Ni 4 



CO2CH3 



H2/Pd-C 



C02CH3 



(Boc)20 



f 

Ph 




CO2CH3 



Mn04" 



CO2CH3 





CO2H 



Methoxycarbonyl derivative {ZY 
3140.) 



Protected proltnol derivative (3): 



15 
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Compound 3. 

4-Methoxycarbonyi-L-prolinol (4): 

Compound 3 is subjected to hydrogenous in methanol over 10% Pd on carbon at 45 psi until the 
starting material is consumed. Purification gives Compound 4. 



w 



N.Rnr.-4-methoxvcarbonyl-L-prolinol (5): 



Compound 4 is treated with (Boc) 2 0 in methanol with triethyiamine at room temperature overnight. 

75 Purification gives compound 5. 

N-Boc-4-Methoxycarbonyl-L-proline (6): 

20 compound 5 is oxidized with mildly alky.ine permanganate in aqueous acetone. Purification gives 

Compound 6. sequence indicated in this example above 

Compound 6 is incorporated into position 3 of the pepwe seq Compound 6 is 

using the same methods of peptide synthesis described "^^J^lino h the amino add 
cleaved by the fin, hydrogen fuonde cJ^jjoM p* ^^'J^J by maS5 spectra, 

25 ^? "h^ - ^ -tS^ as descrL in Examp, 1. 

Example 8 



30 



P„ p „a,on - u ^-P^-DPhe-^-OH ^BBaa^gSESBSg 

— — ■ ■ the amino acid Cmp) 

Prior to automated synthesis of the monapeptide, the precursor for the unnatural amino acid residue 4- 
carbcmoxylprolyl (Cmp) is prepared as follows. 

N-Boc-4-carbamoyl-L-proline (Boc-Cmp) (7): 

Compound 6 from Example 7 is treated with methane, saturated with ammonia. Purification gives 

""ESS- 7 is incorporated into position 3 of the ^^J^TZ 
above using thi same methods « ^J^%^£ %T*^ & sequencing as 
nonapeptide is confirmed by mass spectral analysis, w + n 
described in Example 1 . 

50 Example 9 

the ammo acid Cmp 
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45 
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Pri0 r to the automated synthesis of the nonapeptide, the precursor for the unnatural amino acid residue 
4 JboxamidVproline (Cmp) is prepared using the foiiowmg procedure. 



JO* 



THF 



to 



75 



20 



O^N N ^C0 2 H 
CH 2 Ph 
1 

1) LDA 

2) CH 3 02CCN 



1) KH 

2) PhCH 2 Br 



25 



1) Et 3 0*BF 4 - 

2) NaBH 4 



2 



C02CH 3 



LAWESSOKS 
REAGENT 



n=^\ s -*CH 2 OCH 2 Ph 
N 

CH 2 Pn 
i 



CO2CH3 

D- 



NH3/MCOH 



N 

CH 2 Ph 

6 



CH 2 OCH 2 Ph 



N 

CH 2 Ph 
1 

CO2CH3 

CH 2 Ph 
4 



CHzOCH^Pn 



CH20CH 2 Ph 



CONH2 



N 

CH 2 pn 
2 



CH 2 OCH 2 Ph 



30 



1) H 2 /Pd-C 

2) Z-C1 



CONH 2 



JONES 
REAGENT 



CH 2 OH 



CONH2 



D- 

C0 2 H 



35 



40 H 2 /Pd-C 

BOC20 



CO-NH2 

D- 



C0 2 H 



BOC 

45 Ifl 



50 N-Benzyl pyroglutaminol (2); 



5S 



pyroglutamic acid 0; See Petersen. J.S, Q. Fete & rj^,^ g??^ rao^perature 
Sol. 106. (1984). P74539) in THF at 0 extracted with ethyl acetate, 

overnight. The reaction is quenched by ^^f^™ JSfli by chromatography (siiica gel; 

Tha ov +rart«5 are dried and concentrated, and the residue is puuno y ft « fl A*r 

CHClSS im. The product is crystal from EtOAc/Hexane and has m P 83-84 C. 
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N-Benzyl pyroglutaminol benzyl ether (3): 

TLtion of Compound 2 in THF is added to a TSSS^ 
at 0' C, under argon. After stirring for 1 hour. and extracted with 

CH 2 CI 2 'EtOAC - 90/10). Compound 3 is obtained as an oil. 

to Methoxycarbonyl derivative (4): 

Compos 3 13 *«*«. m THF -*d *> . ^ ^ ^^^^SKS^ 



20 



Thiolactam (5): 

Compound 4 is treated with Lawesson's Reagent in to.uene at 80' C for 5 hours. Chromatography gives 
Compound 5 as an oil. 

25 Protected protinol derivative (6): 



30 



Carboxamide derivative (7): 



Compound 6 is disso.ved in ammonia saturated methanol and starred for 3 days. Evaporation gives pure 

35 Compound 7. 

Carbobenzoxy derivative (8): 



40 



45 



N-Z- 4-carboxamidoproline (9): 

Compound 8 * In rt» - -« » • - J- S^nZ™""*^ 

extracts are dried and concentrated to give Compound 9. 
55 N-Boc-4-carboxyamidoproline (10): 
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Example 10 



" «, „ M automated synthesis - - «» ' •» ' """" 

4-aminoprolne (Amp) i. prepared using i» talcing procedure. 



20 



25 
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„-N-Boc-N-Z-4-aminoproline: 



N . B oc4.aminopro,ine (see Exam p» 6) is Jj-^Jn. 1:1 mixture - = -"""^ 
chilling on ice. benzylchloroformate .s add ad. and *• ^ ether and then acidifled to pH 2. 

room temperature. The mixture is diluted wrth wat ° r ;"*^^^ 

Extraction with EtOAc and removal ot solvent ^J^^^f^^ sequence indicated 
«mno acid sequencing as described in Example 1. 



Example 11 
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40 



LJ ^ r o^ Anr . fil vPhe. S er-DPhe-Phe.Arg-OH (Aor^ DPh^^r^^ 

Prior to the automated synthesis of the nonapeptide. the precursor tor the amino acid residue Aor is 
prepared using the following procedure: 



N(5)-Acetyl-N(2)-Boc-Ornithine (N-Boc-Aor): 

nh:^ is made using the same methods a— Example 1 ^ 
Aor in the coupling reaction for pos,t,on 8 ^£,£5^ 

accomplished as in Example 1 wi* the 7™^?J^£™ spjctra. analysis as described in 
35% solvent B (See Example 1). The punhed pept.de is analyze by m P ^ jn 

Example 1 giving the correct molecular .on, M + H - 1169, and ammo 
55 Example 1 . 
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P^p^ - u.n flOT .A r n.P f n.A S n.Glv P he-Ser.DPhe.Arg.OH (DArg^ Asn^ DPIg^radyl^ 

Example 13 
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> 3 , DPhe 7 -bradykinin 



n^P^ «f H-nArn-Ara-Pro-Aap-Gly-Phe -Ser-DPhe-Phe-Arg-OH (DAr£ Aap 

T.e peptide is made using the same methods -^"JJJ*^ ™^ ^ 
that in Exampie 6 except that an additional residue of DArg "«^^ l ^^^J^ id in Example 

rnolcular ton' M + H - 1323. and amino acid sequencing as descnbed .n Example 1. 

Example 14 



ri ^ !L£ „ u ^, TA ^^. m n. fil v. P he.Ser. D Ph e .Phe.Ar 9 .OH (DArc°, Crnpj DPh£ ± ady^ 

The pep«de is made using the same methods described ir , Example^ The = nce ^ iden^to 
mat in Example 7 except that an additional res.due of DArg l^^^M h Example 

LLculaMon M + H = 1309. and amino acid sequencing as descnbed n Example 1. 



Example 15 



p^^h^-OPhe.P^-OH <D«gfc Nj* OP|Sl±Sfflg 

Incworeted into the peptide b, ^8 L£l?^ ^ 

1299. and amino acid sequencing as described in Example 1. 

Example 16 
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The peptide is made using the same methods ^BjJMjJ 
exce^after the Arg' is coupled the Boo rem ova. sequence ^'^^JSLo, gives the 
,ysine P is coupled, the peptide is cleaved ^^'"J^ ^ed in Example 1 giving the 

^^^ncr^pi^ BRADYKININ ANTAGONIST ACTIVITY 

Th9 ..lowing test methods r== ^ = ? ^ ^ ^ - 
the peptides of the present invent.on. D.tferent assa y nn c 0 ™^ J to an agonist in other 
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Test Method 1 



Guinea Pig Ileum Assay 



The bradykinin antagonists are assayed on ^^^S^^S^ 
activity of bradvkinin, according to the common ly ^^S^Tp*^ Related to Bradykinin", 
as described in Stewart, J.M., . m ? ®^ 

Chapter V of Bradykinin, Kallidin and Kall,krem, ^-£2^1, on isolated guinea pig 
Springer V*t*T^WTpp- ™ '""deSbed to antagonists of biologically active 

ileum according to the commonly ac £Pjf or ^ 

compounds in Schild, H.O., "pA. a New Scale for the 0 9 , de y termin ed7o-rThe reference 

Vol. 2. No. 3 (1947), pp. 189-206) >n ^!^ , J£5?IJ^^ contraction of tissue is the 
substance bradykinin. The dose of b ^™TTtoT™zZ<iose is administered to the tissue 30 
EDso dose. An amount s ^ a dose of Agonist. Doses of antagonist are 

seconds after the start of incubation of the ^J^^^^ reduc9S the contraction in response 
increased in this protocol until J**?"^ dose of bradykinin. The P A2 value 

to the double EDso dose of bradytan.n to ™W s *J**^™xnori* which, in its presence, requires 
epresents the negative logarithm of the M ^^J^^Jt^ given by itself- One unit of 
twSce the amount of agonist to elicit the same , response as when the ago g^ ^ ^ ^ ^ 

— - r tissues - is common,y known 35 



45 



Test Method 2 



50 Plasma Extravasation in the Guinea Pig Trachea 



55 



M a,e Hartley *m N. -»» «<"<»« «°™^ZTZ7w^<^ 
jugular vein is cama-tenzed „»h a sllasK tabog Mled with MA 5 * 8 ' s Rve minutes „, 

ciliated. Evans blue d». is •^^Jf^^J^^Z^Mh- an 
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contain^ lormsmide. The tubes are placed n SO C » » ™ luore5ce ^e spectrophotometer. 

Test Method 3 



70 



Mouse Abdominal Constriction Test 



T5 



20 



25 



30 



35 



^■er^/'Ser^r'S^-p^W-ree 0, be* «- 

referees baino. incorporated herein in melt entirety by r « l ^» c "' » ^ food 

Mate CM mice (CM* RM> Breed W ^b«WJjW W ™™ H^ea? n.p.> motion. 

Percent analgesia in this assay is calculated as follows: 

f«n»y«i number "Ht.hes - Dn^rl niirclw of writhes, X 100 
Control number of writhes 

T,e mouse abdominal constriction assay .as used to measure the antagonist acuity of peptides of the 
present invention and related peptides as shown in Table 2: 

Table 2 



40 
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50 



Mouse Absominal Constriction Assay Rest 


jits 




Compound 
No. 


Peptide 


Dose 
(mg/kg, 
LP.) 


Change from 
Control (%) 


1 
2 
3 
4 


H-Arg-Pro-Hyp-Gly-Phe-Ser-DPhe-Phe-Arg-OH 
H-Arg-Pro-Asn-Gly-Phe-Ser-DPhe-Phe-Arg-OH 
H-Arg-Pro-Asn-DPro-Phe-Ser-DPhe-Phe-Arg-OH 
H-Ara-Pro-Aao-Gly-Phe-Ser-DPhe-Phe-Arg-OH 


25 
50 
50 
50 


-31 
57 
72,61 
46 



Compound 1 is a peptide discloseo in y.o. r««*» j^'™"^ compounds 2, 3 and 4 are 



Test Method 4 
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Cell Culture Method 



5 Background. 

ln many different «ssues and ^nTl^ of 
the concentration of cytosollc free calcium ([C a ». In c "™ rea d kjnin increases [Ca * ]i in a 

California at San Francisco, Cel. Culture -J^^^S^SSm^ approximate 1000 nM at a 
n dose dependent manner from a b"^*™ half maximally effective concentration 

maximally effective concentration of oraayKinin ^ a i« , 

(ECso) of bradykinin is 3 X 10" 9 M. m , alliat pH bv determining the concentration of antagonist 



rs Torrance, CA). 
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NG108-15 Cell Culture, 

, ^ 2* irr a a*m io measured in suspensions of cultured NG108-15 
The concentration of cytosolic free Ca* ([C a* 0 ^^.^sentially as described by Osugi et al. 
cells loaded with the Ca* -sensrtive fluorescent "^^^^J^^^inM*** 
(Journal Pharmacol. Exp. Then. Vol. 240. (1987), pp. 617 62 »)• ™*» J C) 0 8 mM MgS0 ,. 1.0 mM 

'flnuR ff*nnn STit^H^ K125£ acting Diagnostics. LaJo.la, 

CaCI*. 20 mM HEPES (N-2-, »* d ?**^^ Chemical Co.. St Louis. MO)] 

CA). 10 mM glucose, 0.25% bov.ne serum alb"m n (Ca t #A 4503/ ag concentration of 2 uM. 

The cell suspension is maintained at ™ at an excitation wavelength of 340 

The fluorescence of the fura-2 ™\* ™ slit) in a Perki n-Elmer LS-5 fluorescence 

nM (10 nM slit) and an emission wavelength of 500 nM (10 mm n Qf ^ ^ 

spectrophotometer fitted with a ™9 n *° S ^^ of 8 mm) containing a teflon 

suspension (1.37 mi) is placed in a cyhndncal glass cuvette M nai diame ^ ^ ^ ^ 

coated stir bar and warmed to 37 C m a water batlv After ^5 m nut es , tne & ^ sample 

of the fluorometer and stirring is initiated ^^^^ 30 seconds prior to the addition of 1 

wxr^x^^?^^ - — - - test samp,e and 

lowing common of the fluorescence -*-^!™£S ^tore^ 
concentration of 10% (v/y) and the fluorescence of the Ca seated fu a .a f , uorescence in tt:e 
presence of 1 mM (**) and the Mn ^^^l^^Znoi the test sample and/or 

sv^rr^^^ s- ~ - - — * - - 



50 



56 



and the equations: 
F mln = AF + (F m(ut -AF/3.7 



(Ca 2 *J = KolFobs-F^J^ax-Pobs . . (224 M . Qrynkiewicz et al.. J. Biol, 

where Ko is the dissociation constant for binding of oa io me uy 

Chem.. Vol. 260, (1985). pp. 3440-3450). . a „ nist th9 oeak incre ase in [Ca 2< ]i from basal [Ca 2 ]l 
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antagonist. The % inhibition is calculated as: 

{[T.a2+]i increase in prese nce of test sample) 
g ([Ca2+]i increase in absence of test sample) x 100 

Agonistic activity is detected as an increase in fluorescence immediately following the addition of the 

teSt r?eil culture method was used to measure the antagonist activity of peptides of the present 
70 invention and related peptides as shown in Table 3: 

Table 3 
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Cell Culture Method Results 


Compound 
No. 


Peptide 


iCso 


1 

2 
5 
6 


H-Arg-Pro-Hyp-Gly-Phe-Ser-DPhe-Phe-Arg-OH 
H-Arg-Pro-Asn-Gly-Phe-Ser-DPhe-Phe-Arg-OH 
H-DArg-Arg-Pro-Hyp-Gly-Phe-Ser-DPhe-Phe-Arg-OH 
H-DArg-Arg-Pro-Asn-Gly-Phe-Ser-DPhe-Phe-Arg-OH 

-t i i 1 C Detent Mn A 


Partial Agonist* 
5x10" 7 M 

1x10" 8 M (10% agonist* 
2.2x1 0" a M 

.Q93. Comnound 1 exhibits 



from this assav Compound 5 also exhibits small amount of agonist activity. 

ZT^SZe w>«- ° f the p resent invention and both exhibit only antag (no 

agonist) activity in this assay. _ m 



Another aspect of the present invention includes methods of producing anti-inflarnrnatory activity and/or 

tion. 
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Another aspect of the present invention involves pharmaceutical compositions comprising a pept.de of 

Upended claims, all such modifications that are within the scope of th.s .nventlon. 
Claims 

1. A bradykinin antagonist peptide characterized in that it has the structure: 
H-L-Q-T-U-V-W-X-Y-Z-Arg-OH 

pTcting groups'aromatic urethane-type protecting groups, and alKy.-type protectng groups. 

e W is seated from aliphatic and aromatic amino acid residues of the Konf.gurat.on 
« xi! selected from aromatic and aliphatic amino acid residues of the D- or L-configuraton; 
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lo) Y is selected from aromatic amino acid residues of the D-configuration; 

<h) Z is selected from aromatic and aliphatic amino acid residues of the L-conf.gurat,on: 

and the pharmaceuticaily-acceptable salts thereof. 

Har, DHar. 5-duanidinopentanoyl, 6-guanidinohexanoyl, 6-aminohexanoyl and 5-am.nopentanoyl. 
(b) Q is selected from Arg. Lys. and Om; 

c T and U are each independently selected from Pro. DPro. Hyp. Art. Thz, Inp. Epr. Asp. Glu. Asn. 
Gin, Cpr. Cmp Aap Nha aSd Nhg; wherein at least one of T and U is selected from Asp. G.u. Asn, 
10 Gin, Cpr. Cmp, Aap, Aor, Nha and Nhg; 

(d) V is selected from Gly, Ala, DPro, DHyp and Sar; 

(e) W is selected from Phe, Thi, Nap. Pyr, Nph, Cph, Mty and Tyr; 

m v \« elected from Ser Thr, Ala, Gly, DPhe. DThi, ONap, DPyr and DCph; 

S Y is telac^ "om DpL. DT^. DThi. DNap, DPyr, DNph. DCph. DMty. DTrp. DHis. DHph and 



is DPgi; 



(h) Z is selected from Phe, Tyr, Thi, Pyr. Nap. Mty. Nph and Cph. 



3. The peptide of Claim 2 wherein 
(a) L is selected from DArg, Lys-Lys, and nil; preferably L is DArg; 

S ? lnd A fare each independently selected from Pro. Hyp. Asp, Qlu. Asn, Gin. Cpr, Cmp, Aap. Aor 
Nha aid Hi TwherSn at least o'ne of T and U is selected from Asp, Qlu. Asn, Gin, Cpr, Cmp, Aap. Aor, 

Nha an^Nhj ^ ^ DHyp, Gly and Ala; preferably V is Gly or DPro; 

2 5 (e) W is selected from Phe and Tyr; preferably W is Phe; 

(f) X is selected from Ser. Thr, Ala and Gly; preferably X is Ser; 

(g) Y is selected from DPhe, DTyr, DTrp and DHis; preferably Y is DPhe; and 
<h) Z is selected from Phe and Tyr; preferably Z is Phe. 

4 The oeotide of any of Claims 1-3 wherein one of T or U, preferably T, is selected from Pro and Hyp; 
30 and th ?^T«U.p^ U. is selected from Asp, Glu Asn Gin Cpr, Cmp Aap. Aor. Nha and 

Nhg preferably from Asp, Glu. Aap, Asn and Gin. most preferably from Aap, Asn and Gin. 

5 The peptide of Claim 2 characterized in that it has a structure wherein: 
(a) Q is Arg; 

35 (b) T is Pro or Hyp; 

(c) U is Aap, Asn or Gin; 

(d) V is Gly or DPro; 

(e) W is Phe; 

(f) X is Ser; 
40 (g) Y is DPhe; 

(h) Z is Phe; and 

(i) L is DArg. 

6. A peptide characterized in that it has a structure selected from: 
45 H-Arg-Pro-Asn-DPro-Phe-Ser-DPhe-Phe-Arg-OH, 
H-Arg-Pro-Asn-Gly-Phe-Ser-DPhe-Phe-Arg-OH, 
H-DArg-Arg-Pro-AsnOPro-Phe-Ser-DPhe-Phe-Arg-OH, 
H-DArg-Arg-Pro-Asn-Gly-Phe-Ser-DPhe-Phe-Arg-OH, 
H-Lys-Lys-Arg-Pro-Asn-DPro-Phe-Ser-DPhe-Phe-Arg-OH, 
H-Lys-Lys-Arg-Pro-Asn-Gly-Phe-Ser-DPhe-Phe-Arg-OH. 
H-Arg-Pro-Aap-DPro-Phe-Ser-DPhe-Phe-Arg-OH, 
H-Arg-Pro-Aap-Gly-Phe-Ser-DPhe-Phe-Arg-OH, 
H-DArg-Arg-Pro-Aap-OPro-Phe-Ser-DPhe-Phe-Arg-OH, 
H-DArg-Arg-Pro-Aap-Gly-Phe-Ser-DPhe-Phe-Arg-OH. 
H-Lys-Lys-Arg-Pro-Aap-DPro-Phe-Ser-DPhe-Phe-Arg-OH and 
H-Lys-Lys-Arg-Pro-Aap-Gly-Phe-Ser-DPhe-Phe-Arg-OH. 
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7. A pharmaceutical composition characterized in that it comprises the peptide of any of Claims 1-6 and 

3 T^fTS and effective amount of the peptide of any of Cairns 1-6 for the manufacture of a 
medicament to treat pain, inflammation, congestion or smooth muscle contraction. 
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